With the rapid development of construction engineering and municipal engineering in recent years, water supply and drainage technology has gradually matured. Building water supply and drainage design contains the design of rainwater drainage, sewage drainage design, water supply design and fire water supply design. At present, the research on the life cycle assessment of urban drainage system is mainly focused on the sewage treatment plant, therefore in this paper we introduce the theoretical basis of life cycle assessment. In the era of information network, building information model (BIM) technology is widely applied to the design of building water supply and drainage, which and effectively improves the design efficiency, and makes up for the traditional water supply and drainage design of a lot of problems. In this paper, we analyze the development trend of water supply and drainage engineering based on life cycle assessment and building information model.
Introduction
The increase in greenhouse gases produced by human activities, triggered by climate warming, as well as the impact of climate change on natural factors, making the global climate anomaly in recent years, and the water supply, infrastructure and sewage treatment mechanism is vulnerable to the negative impact of climate change. Therefore, the new water supply and drainage system needs to adapt to the new climate change and urban environment.
The urban drainage system is a part of the urban water circulation system, which is responsible for the collection, transportation and disposal of municipal sewage, industrial waste water and rainwater. In recent years, with the change of climate, a perfect water supply and drainage system is becoming more important than before. The main goal of urban drainage system is to protect public health, flood control and pollution control. The choice of drainage system depends on the level of local economic development, geographical conditions and environmental protection requirements.
The idea of sustainable development has become the main driving force to protect and improve the urban environment. Many countries have already started to conduct the research on water cycle and water supply and drainage system and some new ideas have emerged. The sustainable development of drainage system means the integration of multi discipline and multi domain knowledge. The current new drainage systems mainly include the following types:
• Separated drainage system with constructed together.
• Intercepted combination drainage system with sewage overflow treatment.
• Best Management Practices.
• Low Impact Development.
• Sustainable Urban Drainage System.
• Water Sensitive Urban Design.
• Low Impact Urban Design and Development.
The life cycle assessment method is a rapid emergence of management tools and techniques which is used to help the environment achieve sustainable development. Building information modeling is kind of innovative construction design, construction and management, which is based on 3D digital technology. In this paper, we introduce BIM and LCA as theoretical basis and analyze their roles in the water supply and drainage system. 
The Proposed Methodology
Life Cycle Assessment. International Society for environmental toxicology and chemistry made a prominent contribution to the early LCA's establishment and promotion. Since 1990, the whole framework and analysis method of LCA has been gradually improved. According to the complexity of the technology, LCA can be divided into three categories:
• Conceptual LCA.
• Simplified LCA.
• Detailed LCA.
In recent years, LCA has been widely used as an assessment tool for environmental sustainability. At present, many researchers at home and abroad are studying the city's water recycling system, and they all use LCA as an assessment tool.
The life cycle of a building is divided into five stages:
• Raw material extraction.
• Building materials and equipment production and processing.
• Site operation.
• Building operation and maintenance.
• Demolition disposal.
Every phase of the building's life cycle requires energy consumption, both resource consumption and energy consumption. Europe and the United States and other advanced industrial countries began to use metal materials in 1950s. Because the metal materials were very scarce, thus how to save the use of metal materials was a hot topic at that time, and LCA was very important evaluation criterion whether it was the past or the present. LCA is a kind of environmental management technology, which takes into account the direct and indirect and potential environmental load and environmental benefits of the evaluation of the whole life cycle of the object. LCA is mainly concerned with the environmental impact of the evaluation object, which usually does not involve the social and economic factors of the evaluation object. Generally speaking, LCA has the following characteristics:
• Quantitative.
• Systematic.
• Standardized.
• Universal.
• Repeatable. Building Information Modeling. BIM is a leading digital technology to a high level of new technology, which has profound impact on production efficiency improvement, integration degree enhancement, etc.. BIM design platform can be carried out at the same time from many aspects of the work and analysis. BIM represents a new concept, which is based on the existing engineering information data, to build a virtual 3D engineering model. As an information sharing platform, BIM can achieve collaborative work at different stages during the project implementation process.
There are many independent systems in the water supply and drainage system, such as water supply system, spray system, etc., and BIM-based design can integrate each independent system in one model, which ensures the integrity of the system, and easy to revise. At the same time, BIM-based design can save a lot of time due to its characteristics of data sharing.
Application of BIM in Water Supply and Drainage System. Traditionally, the design of water supply and drainage system is mainly based on CAD platform, nevertheless, compared with BIM, the design speed of CAD is very slow. The visual design based on BIM can integrate each individual part into a whole system. In the case of complex engineering projects, the traditional method is likely to cause the distortion of the 3D information, resulting in errors.
In traditional design mode, CAD is just a drawing tool, which cannot load too much additional information. However, BIM can add any kind of additional information, such as electric quantity, size, quality, light environment and so on. On the one hand, BIM can simplify the work mode, so that the three-dimensional model is easy to understand. On the other hand, BIM also strengthened the effectiveness and linkage of collaborative work.
BIM not only helps designers free from the tedious work, but also directly shows the clear headroom of integrated pipelines. Designers can detect the design conflict in time through BIM 3D model, and modify and adjust the errors in time.
BIM platform can directly read the specific parameters of the design from the 3D model, and after setting of the hydraulic characteristics of the pipeline, such as friction resistance, the system can automatically modify the pipe diameter.
Designing water supply and drainage system is for the late construction, and BIM can introduce the time dimension into the 3D model. Therefore, designers can reasonably arranged the installation schedule of the water supply and drainage system by making an accurate schedule. At present, there are some defects in BIM:
• BIM has not formed a unified design standard yet.
• There are two modes of collaborative design on BIM platform: work mode and link mode, which have their own shortcomings.
• There are too many parameters, which result in a lot of redundant information.
• The library is insufficient, lack of components in accordance with Chinese architectural design.
• There is a problem with the flow of data.
• It cannot generate two-dimensional drawings
It is important to mention that, because of the different requirements of the design content at home and abroad, the design software will have different functions, therefore, BIM need localizing before designers use it. Because BIM design and two-dimensional drawing thinking habits are different, BIM will encounter some difficulties, thus we need to avoid the conflict between the new model and design methods.
Although there are still some imperfections, but with the acceleration of information process, BIM design represents the development direction of the modern design work which will be improved ceaselessly.
Conclusion
Building water supply and drainage design contains the design of rainwater drainage, sewage drainage design, water supply design and fire water supply design. In this paper, we analyze the development trend of water supply and drainage engineering based on life cycle assessment and building information model. LCA is a kind of environmental management technology, which takes into account the direct and indirect and potential environmental load and environmental benefits of the evaluation of the whole life cycle of objects. LCA-based basic framework can analyze life cycle of the water supply and drainage system, accordingly, LCA is of great significance in architectural engineering design. BIM represents a new concept, which is based on the existing engineering information data, to build a virtual 3D engineering model. In the design of water supply and drainage system, BIM can achieve collaborative work at different stages during the project implementation process, and in this way, designers save a lot of time due to its characteristics of data sharing. BIM can also introduce the time dimension into the 3D model which helps designers arranged the installation schedule. Although there are still some imperfections proposed in this paper, BIM still plays a very important role in the design of water supply and drainage system.
